Abstract Contraceptive choice and discontinuation are poorly understood among HIV-positive women, and HIV disease and culture may influence decisions. We assessed factors influencing contraceptive decision-making among HIV-positive women in three countries. This qualitative assessment of 108 HIV-positive women (36/site, selected by age and parity strata) was conducted in Rio de Janeiro, Brazil; Kericho, Kenya; and Soweto, South Africa. Freelist interviews assessed knowledge and attitudes towards contraception and were analyzed enumerating frequency and saliency of mentions. There was intersite consensus around list items but priority and themes varied. Site-specific factors influencing contraceptive choice were male partner wishes and fertility desire (Brazil), side-effects (South Africa), and impact on health and HIV progression (Kenya). Age, parity, and taking antiretroviral therapy (ART) impacted some themes. Contraceptive use among HIV-positive women is substantially influenced by culture and other factors. Counseling efforts should consider individual factors in method selection and offer method variety to accommodate changing needs.
. However, a comparison of HIV-positive to negative women in Malawi noted that, while desired fertility was lower for HIV-positive women, the pregnancy rate was the same between groups [20] . High rates of unintended pregnancy have been reported among HIVpositive women participating in studies in South Africa [21] . Thus, while HIV and ART effect stated fertility intentions, actual contraceptive use may not be impacted in the same direction [22] . Further, stated desire for no further pregnancies does not necessarily indicate contraceptive continuation or correct use [20] [21] [22] .
The impact of HIV and ART on contraceptive use varies between settings [15, 16] . Increased contraceptive uptake has been reported in response to HIV diagnosis or ART initiation [18, 19, 23] . However, the effect of HIV on contraceptive use is not uniform between settings, where HIV-positive women may be less or equally as likely to use contraception as uninfected women [20, 24] . In Zambia, contraceptive discontinuation rates among HIV-positive women were high regardless of assigned method or educational intervention [25, 26] ; desired fertility was a rarely stated reason for discontinuation. Given this data, a qualitative assessment for context of contraceptive method choice, discontinuation, and relative effect of HIV on these choices is indicated.
Qualitative studies produce rich contextual data but are time-consuming and have limited utility when comparing between sites. Freelist (FL) methodology was developed as a hybrid technique to sample terms contained within a given category (e.g., cultural domain), without imposing investigator assumptions on respondents [27, 28] . This methodology allows qualitative data collection while permitting rapid, quantitative analysis and has been used to assess various aspects of HIV in diverse cultural settings [29, 30] . Further, the quantitative nature of the FL allows for data to be compared across sites to gain insight on the cultural variability present. Nascent efforts are underway to better integrate contraceptive provision with HIV services [6, 7] . The purpose of this multisite study is to describe the relative importance of HIV infection and culture regarding contraceptive choice, utilization, and discontinuation among HIV-positive women in Rio de Janeiro, Brazil; Kericho, Kenya; and Soweto, South Africa. The results may guide both culturally informed counseling efforts and contraceptive method selection better tailored to the needs of HIV-positive women and thus improve current and future programming efforts.
Methods
This qualitative assessment was inspired by information presented at the 16th International AIDS Conference, which acknowledged unplanned pregnancy as a burgeoning issue for HIV-positive women with the expansion of ART [7] . The sites were selected based on duration of ART availability, with Brazil having ART widely available for more than 10 years, Kenya having an expanding program with ART widely available for about 3 years, and South Africa with ART newly available in the public sector at the time of protocol development.
Brazil Setting
Rio de Janeiro, in southeastern Brazil, has a metropolitan population of approximately 10 million. Antenatal HIV prevalence for this area was 0.537% in 2004 [31] . ART has been available in Brazil since 1991 with universal access to free ART mandated by law and fully implemented since 1996; the coverage rate for eligible female patients was 95.3% in 2007 [32, 33] . The national contraceptive prevalence rate (CPR) in 2006 was 81%; reversible methods and sterilization are publicly funded and pregnancy termination is highly restricted [34] . A recent attempt made by the Special Secretary on Human Rights to decriminalize abortion was strongly rejected by different social actors, particularly religious leaders and politicians from different affiliations. Recent studies conducted in Brazil with HIVpositive women identified prominent desire for future fertility, and, despite government provision of methods, lack of proper access to reproductive health care and subsequent use of less effective contraceptive methods (e.g. withdrawal). Participants also reported a lack of reproductive health counseling and lack of contraceptive provision during their monthly appointments [35] [36] [37] [38] .
The viewpoint of Brazilian women collectively regarding childbearing has changed dramatically in the last decades, reflected by a decline in total fertility rate (TFR) from 2.5 in 1996 to 1.8 lifetime pregnancies/woman in 2006 [39] . Reasons associated with these changes, which apply to women from all social strata, are progressive urbanization (more than 81% of the population lived in urban areas in 2006) and the gradual replacement of traditional values by a Western style of living, characterized by both small families and an increasing proportion of uniparental families (i.e. households composed by women and their children, with no cohabiting male partner). Such changes are in conflict with traditional values where a large number of children are deemed ideal. However, Brazilian women still highly value the point of view of their husbands/male partners when weighing fertility decisions, in the context of a society where deep social and gender inequality still prevails. Currently, women do want to have children, but fewer children than were considered the norm in previous decades. Further, childbearing is seen as a self-fulfillment option rather than a means of securing stable marital or other unions. Approximately 40% of women support their children on their own, without any help from male partners, especially in the most deprived areas like the favelas [40] . This trend speaks to an increasing number of divorces and separations, economic-driven migration, and the tremendous impact of violent deaths on male mortality in Brazil [41] .
Participants for this study were recruited from one health center affiliated with the Municipal Health Secretariat and one charity sponsored by the Catholic Church, dedicated to the assistance of disenfranchised communities, including people living in slums and in the streets. Most patients attending these two service sites belong to lower social strata and to the low-middle class, have low educational levels, and have been clinically ill for a long time.
Kenya Setting
Kericho District, in Western Kenya's Rift Valley Province, has a population of approximately 469,000, with the economy supported largely by commercial farms. HIV prevalence among adult women ranges from 17.4 to 19.1% [42, 43] . ART has been available since 2004, with estimated coverage of 40.5% of those eligible (CD4 \ 250) in 2007 [44] . Kenya has experienced a plateau in fertility rates over the last decade [45] . In Rift Valley Province, the CPR in 2003 was 34%; modern methods are available at no cost through the government health system and pregnancy termination is legal under extremely limited circumstances [45] . Kenya experienced a steady decrease in TFR between 1960 and 1995 but since that time, a plateau has been reached with a TFR of 4.6 in 2009 [46] . Birth rates have been noted to be increasing in some areas of the country and in some populations, attributed to decreased funding for family planning and lack of support for modern contraceptive methods by some religious and ethnic groups [47, 48] . Childbearing is extremely important to solidify a marriage as men may take several wives, and influence among wives is mediated by number of children, specifically sons. Thus, infertility may lead to marital disharmony or be used as a reason to take a second wife; childless older women are often objects of pity [49] . In some communities in the Kericho area, women who are not able to give birth are considered to be utilizing resources without being able to give back to the society in terms of the number of children. Some men may discontinue sexual relations with unproductive wives because they are considered to be ''cold'' or fruitless.
The [51] . The national health system provides hormonal contraceptives, male condoms, intrauterine devices (IUDs), and elective first trimester pregnancy termination at no cost to South African residents. In Gauteng Province, where Soweto is located, the CPR was 63.1% in 2003; however, only 26.3% of reproductive-aged women consistently used contraception over a 1 year period in 2006 [52] . Elective first-trimester termination of pregnancy was legalized in South Africa in 1996. In 2001, 13.6% of pregnancies in Soweto were terminated [53] . HIV-positive Sowetan women receiving ART seem to access this service with greater frequency: a quarter of those who became pregnant elected to terminate [54] . Though contraception is widely available, coital debut and childbearing occur early in a woman's reproductive years. Establishing fertility, often several times, has traditionally been a pre-condition of marriage as a man is unwilling to pay a bride price (lobola) unless there is some guarantee that children will result from the union [55] . However, impact of the high national HIV prevalence in at least one South African province (KwaZulu Natal) has altered this practice such that virginity is prized over fertility demonstration for marriage [56] . Despite this change, being considered a woman in South African society continues to be linked to having a child. Potentially for this reason, among HIVpositive women, younger women and those who have lost a child are more inclined to aspire toward childbearing [57] .
The Perinatal HIV Research Unit (PHRU) is situated at the Chris Hani Baragwanath Hospital, a referral and clinical trials site in Soweto. At the time of the study, an estimated 1,800 HIV-positive women were receiving services at PHRU. A survey of 563 HIV-positive women attending PHRU revealed that 49% had finished high school, 61% were unemployed, 8% were married, and 78% were in a sexual relationship [58] . The FL technique was familiar to investigators at each site, who oversaw training and implementation at their respective sites with input from the U.S.-based investigators. Both an FL overview and guide were developed for use by U.S.-based investigators for training. Training activities included pilot-testing of six pre-determined FL statements at each site. Additional site-specific FL statements were developed through an iterative process that began with the local study staff team developing statements that met study objectives while conforming to local understanding of the cultural domain. These statements were based on focus group discussions (FGDs) and in-depth interviews (IDIs) previously conducted at each site. Once constructed, statements were then pilot-tested to assure face and content validity. This process was repeated at each site, with each site adding 1-2 site-specific questions of interest to the local research team. Each participant was asked multiple FL questions in same order as previous research by members of the study team demonstrated little fatigue or interaction among FLs [59] .
Eligibility
In response to each statement, participants created a list of items contained within a category; in general, 30 participants will fully elucidate a cultural domain [60] . FLIs were conducted individually with responses transcribed by the interviewing staff member. The FLI instrument was identical for all sites for the first six statements, (Fig. 1 ) with one to three additional site-specific statements. The FL guide contained specific instructions with regard to how participants should be guided to construct a list with unrelated examples (e.g. ''List all of the foods people eat for breakfast'') provided to prevent leading by the interviewer. Probing was also addressed, with specific instructions that new or unusual list items should always be probed and that list items involving quantities or qualifications should also be probed. After lists were completed, staff periodically probed responses, particularly unusual ones, for more contextual information. Pile sorting, a method sometimes used to follow up on FL data, was not done because average list length was insufficient to yield adequate variation [61] .
Data Collection
Potential participants were identified during clinic visits, screened for inclusion criteria, and taken to a private room for study information and informed consent. Participants completed a standardized screener about HIV, ART, obstetric history, and contraceptive utilization and then completed the FL exercise administered by trained female study staff. Participants received a standard compensation of $10 at each site for time and travel. Operationally, the FLIs followed FGD and IDI phases of the study at each site. Where possible, the same trained female staff conducted interviews for all phases. There was no specific order of sites for study activity performance and the protocol was developed with the assumption that sites would have activities in process simultaneously. The protocol also specified that participants from the FGD or IDI phases were not eligible for participation in the FLIs.
Data Analysis
Descriptive statistics were generated for demographic and reproductive health characteristics. Primary FL analysis was conducted in two phases [27] . The first phase was language standardization across lists. FLs were then analyzed using ANTHROPAC version 4.98 to examine the frequencies and saliency of each item [62] . Saliency was measured using Smith's S (a frequency count weighted inversely by an item's rank in each list), reported with the frequency in the Results section [63] . Age, parity, and ART status were compared to demographic variables, contraceptive method, and select FL mentions with v 2 testing to gain additional insight on how these three variables may relate to contraceptive and fertility decision making. Results
Demographics
A total of 108 women (36/site) participated; demographic and reproductive health characteristics are summarized in Table 1 . Condoms were the most popular contraceptive method used by participants at each site at the time of interview. Condom use did not vary substantially by age; 19 (47.5%) reporting using condoms alone or combined with another method among the oldest age group ([30 years), compared to 20 (55.6%) and 16 (50.5%) for the middle (23-30 years) and younger age (\23 years) groups (c 2 (2, N = 108) = 0.51, p = 0.776). Parity also did not impact reported condom use. Among other methods, notable trends were that prior tubal ligation was only reported by women with at least three prior pregnancies and was more likely among women aged 31 years or more. Hormonal contraceptive use (e.g. injectables, pills, and implants) increased with parity but not with age. ART status varied significantly by age with 8 (25.0%) of the youngest group reporting ART use compared to 19 (55.9%) and 27 (77.1%) for the middle and oldest groups, respectively (c 2 (2, N = 101) = 18.39, p \ 0.001).
Factors Relating to Method Characteristics
The lists for contraceptive methods and their advantages/ disadvantages are summarized in Table 2 ; lists were consistent across sites. For condoms, advantages included protection against sexually transmitted infections (STIs) and no side effects while disadvantages included need for partner participation and possibility of breakage/bursting. For injectable contraceptives, advantages included duration and amenorrhea (for some respondents) while disadvantages included side effects (particularly weight changes) and amenorrhea/dysfunctional bleeding. The pill had the advantage of oral administration and disadvantages of being easily forgotten, causing side effects, perceived interference with ART, and not preventing STIs. Generally, IUDs were associated only with disadvantages, such as being a foreign object or increasing infection risk (heightened by HIV status). Condom is 100% safe, protects you against all diseases and pregnancy, it's the perfect method. Pills, sterilization, injections, and IUD only protect against pregnancy, that's a minus. Pills you can always forget to take, injections make you get fat, IUD can make you prone to infections, and sterilization is only for those 100% confident that they won't have more babies, not for young girls. (Brazil #27, 20 years old, Gravida 0, taking ART)
Factors in Discontinuing Contraceptives
A total of 261 items were listed with average length of 2.4 items ( Table 3 ). In Kenya, lists averaged 3 items compared to 2 in Brazil and 2.1 in South Africa. There were five main themes: fertility desire of self or partner, no partner/abstinence, side-effects, illness, and interaction with ART.
Fertility Desire
Desire for a child, seen as ''natural'' in all sites, independent of HIV status, is a dominant factor in contraceptive discontinuation in Brazil (72.2%) and Kenya (69.4%) compared to South Africa (8.3%). Fertility desire was also highly correlated with parity; 72.0% of women with no children mentioned fertility desire as a reason for discontinuation compared to 43.4% of women with one or more children (c A sub-theme of this topic, fertility desire based on partner's wishes/demands, emerged in Brazil, where 19.4% mentioned a woman might discontinue contraceptives because of pressure from her partner to have a child, but had low saliency (Smith's S: 0.2). This factor was not mentioned in Kenya or South Africa.
… But usually our man wants a kid with their own blood, even if they will keep cheating on you for the rest of your life, if they do support you and your house, they want one kid or they will leave you. It's like that where I live, doesn't matter if you are positive or not, first you are a sex machine, and later on you are a baby machine. (Brazil #3, 25 years old, Gravida 4, Para 3, ART-naive)
No Partner
Lack of a current partner was listed by 36.1% in Brazil, 11.1% in Kenya and 0% in South Africa. Age, parity, and ART status did not impact this mention. However, in South Africa, 83.3% of respondents listed abstinence as a reason for discontinuation (compared to 36.1% in Kenya and no mentions in Brazil). Of the 8 women mentioning abstinence as their current method, 7 (87.5%) were not married. 
Side Effects
In Kenya (58.3%) and South Africa (38.9%), side effects were a major factor for discontinuation, compared to Brazil (5.6%). Neither age nor ART status impacted this mention, independent of site. Both side effects and parity were highly correlated by site. In a sub-analysis by method (condoms vs. pills vs. injectables/implants), listing sideeffects was equally likely across all parity strata. Undesirable side effects included weight gain and menstrual disruption (either increasing ''heaviness'' or amenorrhea).
Maybe she is on a method which stops menses and yet she is positive and for this case she has to menstruate so that the virus in the body can reduce… (Kenya #1059, 33 years old, Gravida 4, Para 2, taking ART)
However, in South Africa, weight loss was an undesirable side-effect for 19.4% of respondents.
[My ideal contraceptive] must cause weight gain because I am losing weight (South Africa #72, 20 years old, Gravida 3, Para 2, ART-naive).
Interaction with ART
In Kenya (13.9%) and South Africa (11.1%), perceived interaction between contraceptives and ART was a reason for discontinuation, though not in Brazil. 
Illness
Illness or severe symptomatic side effects (e.g. high blood pressure) were mentioned as discontinuation reasons by a minority of participants (South Africa, 11.1%; Kenya, 8.3%; Brazil 5.6%). Mentioning illness was not linked to age, parity, or ART status.
Factors in Selecting Contraceptives
A total of 273 responses were collected with average list length of 2.5 items (Table 4) . Longer lists were produced in Kenya and Brazil compared to South Africa (average items = 2.9 and 2.8 vs. 1.8). There were 10 emergent themes.
Prevent HIV Re-Infection
Preventing HIV re-infection was mentioned by 41.7% of Brazilian participants, compared to 38.9% in South Africa and 27.8% in Kenya. Of these women, 40% reported 1 n/a n/a n/a Partner desire/demands child 7 19.4 0.2 n/a n/a n/a n/a n/a n/a
Interaction with ARVs n/a n/a n/a 5 13.9 0.1 4 11.1 0.1 Aging n/a n/a n/a 4 11.1 0.1 3 8.3 0.0
To lose weight n/a n/a n/a n/a n/a n/a 7 19.4 0.1 Irregular/health bleeding n/a n/a n/a 5 13.9 0.1 n/a n/a n/a condoms as their current method. Though not statistically significant, younger participants did not tend to mention this consideration; there was no effect for parity.
You gotta prevent infections, a big problem for those who are struggling with HIV. So, you cannot rely only on pills, or IUD or anything like that. You gotta use condoms together with whatever you like, so you're sure that you won't end up with a co-infection (Brazil #21, 40 years old, Gravida 10, Para 2, taking ART)
Prevent STIs
Ability to prevent STIs and effectiveness in doing so was mentioned by 41.7% of Brazilian, 38.9% of Kenyan, and 2.8% of South African respondents. Neither parity nor age affected this consideration; there was insufficient data to determine impact of ART.
Prevent Pregnancy
Effectively preventing pregnancy was mentioned by 41.7% of Brazilian, 22.2% of Kenyan, and 19.4% of South African respondents. Choosing a specific method to prevent vertical HIV transmission, a sub-theme emphasizing efficacy of pregnancy prevention, was mentioned by a few Brazilian (8.3%) and Kenyan (5.6%) respondents. Neither parity nor age affected this mention; there was insufficient data to determine impact of ART.
Prevent HIV Transmission to Partner
Preventing HIV transmission to a partner was mentioned by both 0.0 n/a n/a n/a Abstinence n/a n/a n/a n/a n/a n/ (2, N = 108) = 5.00, p = 0.082). Parity and ART status did not affect this consideration. Generally, in all sites, menstruation reflected health and was a factor in method selection. In South Africa, it was ''unhealthy'' and ''keeping the HIV inside'' to stop menstruation, whereas amenorrhea was ''convenient'' in Brazil.
There was variation within sites on health consequences of amenorrhea. For example, in Kenya, there was a belief that losing blood was unhealthy for HIV? women:
Injectable [contraceptives] are good because a woman is not able to get her menses especially for a woman who is HIV positive. She should not lose blood because her hemoglobin might be low. (Kenya #1048, 40 years old, Gravida 4, Para 4, ART-naive) This statement is countered by the belief quoted earlier from Kenya that menstrual blood loss reduces viral load. Similar variances in significance of menstruation were noted in Brazil and South Africa.
There were also comments about side effects of hormonal contraceptives. For example, in Kenya, one participant commented that excessive bleeding from a hormonal contraceptive caused both discomfort and strained her relationship with her spouse: I used to bleed every week. It made me feel very uncomfortable. It's not good especially if you have a partner, he cannot have sex with you when you are bleeding… He will feel deprived of his conjugal rights and it can bring conflict. (Kenya #1053, 32 years old, Gravida 2, Para 2, ART-naive)
Partner Agreement
The partner's role in method choice was mentioned by 16.7% of Brazilian, 5.6% of Kenyan, and no South African respondents. Age, parity, and ART status were not linked to partner agreement. However, participants from all sites mentioned difficulties using condoms, especially with a husband or committed partner, with either this list or the method-specific disadvantages list. Using condoms for ''casual'' sex was not as problematic as using condoms ''at home.'' Concern for immediate physical well-being due to a partner's behavior replaced consideration of long-term health effects for some women, which was confined to the Brazil site.
You need to take care of your health, so condoms will be the best one. But you also need to look for your safety, and condoms might be dangerous…Like, if I ask my boyfriend to use a condom, he will beat me, as if I was thinking that he is having affairs and might transmit something to me. He can never find out that I'm positive, or I'm dead. So, I just cannot ask for condoms. If he decides to use it, I thank God. But if he decides to make without it, I just ask him to come out of me, and I tell him that I forgot to take my pills… (Brazil #33, 30 years old, Gravida 1, Para 1, taking ART)
Side Effects
Respondents from all sites (Kenya, 30.6%; South Africa, 11.1%; Brazil, 8.3%) mentioned considering various side effects. Age did not impact this mention; however, parous women tended to mention this consideration more frequently (c 2 (2, N = 108) = 2.29, p = 0.131). Undesired side effects echoed those for Method Characteristics, particularly body size/shape and menstrual changes, including increasing bleeding or amenorrhea.
Interactions with ART
Some Kenyan (14.0%), Brazilian (8.3%), and South African (2.8%) participants mentioned that interactions with ART guided method choice. Age, parity, and ART status were not linked to this consideration. Systemic hormonal methods were specifically mentioned as interfering with ART. It can happen that the ART will not work because of the [hormonal] contraception (South Africa #74, 18 years old, Gravida 2, Para 2, taking ART).
Abstinence
This consideration was mentioned only in South Africa (41.7%).
Features of the Ideal Contraceptive Method
The resulting lists contained 388 total items with an average length of 3.6 items (Table 5) . In all sites, preventing pregnancy, STIs, and HIV re-infection were mentioned. For pregnancy prevention, women in the youngest age group (19; 59.4%) were more likely to list this feature as compared to the middle (16; 44.4%) and oldest (11; 27.5%) groups, (c 2 (2, N = 108) = 7.46, p = 0.024). Parity was also a significant factor with 58 (69.9%) women with one or more children listing preventing pregnancy compared to 11 (44.0%) with no children, (c 2 (1, N = 108) = 5.58, p = 0.018). Listing preventing HIV re-infection was correlated to being on ART (18; 33.3% vs. 8; 17.0%; c 2 (1, N = 101) = 3.50, p = 0.061). Only in Brazil did respondents mention the need for the method to be controlled by the woman (34%), to protect the partner from HIV (20%), or to be undetectable by the partner (13.9%). A womancontrolled method was correlated with ART status, with 8 (14.8%) on ART mentioning this attribute compared to 1 (2.1%) not on ART (c 2 (1, N = 101) = 4.99, p = 0.026). Contraceptives with fewer/no side effects were mentioned by 36% of Kenyan, 33% of South African, and 11% of Brazilian respondents. Duration of action (''long lasting,'' more than a week) was emphasized by 50% of South African, 31% of Kenyan, and 9% of Brazilian participants. In South Africa, 42% said the ideal method would maintain menstruation while 22% listed cessation of menstruation as a required feature. Kenya was reversed with 8% stating the ideal method would maintain menstruation and 28% advocating induced amenorrhea. South Africa had several desires that were common only at that site: an injection (22%), no weight gain (19%), abstinence (14%), and an oral contraceptive (11%). One respondent summed up the ''ideal method'' succinctly:
First it has to be something that a woman should be able to use, even if her husband doesn't want to. Like a secret, something that he cannot see, smell, or feel. And it has to be safe, something that doesn't mess up your health. That protects you from getting pregnant and from infections, but does not impede you from having babies later on, not like surgery. I guess that's it, some medicine, some pill that you could take, like, once a month. And once you stop taking it, you will be able to have kids again. (Brazil #7, 35 years old, Gravida 4, Para 4, taking ART)
Discussion
This assessment compares the reasons for use and perceived relative merits and drawbacks of contraception among HIV-positive women in three diverse settings. There were multiple commonly held beliefs not altered by age, site, or parity, particularly with respect to fertility desire as a reason to discontinue contraception, advantages and disadvantages of each method, and the specific .0 0.0 n/a n/a n/a Woman controls it 12 34.0 0.3 n/a n/a n/a n/a n/a n/a
Protects partner from HIV 7 20.0 0.1 n/a n/a n/a n/a n/a n/a Undetectable by partner 5 14.0 0.1 n/a n/a n/a Maintains periods n/a n/a n/a 3 8.0 0.0 15 42.0 0.3 Prevent periods n/a n/a n/a 10 28.0 0.2 8 22.0 0.1 Injection n/a n/a n/a 1 3.0 0.0
No weight gain n/a n/a n/a n/a n/a n/a 7 19.0 0.1 Prevents HIV spread n/a n/a n/a n/a n/a n/a 7 19.0 0.1 Abstinence n/a n/a n/a n/a n/a n/a 5 14.0 0.1 Oral n/a n/a n/a attributes of long duration of action and lack of side-effects for the ideal method. Generally, male condoms were the most frequently utilized method at all sites, among all age and parity groups, and were the preferred method due to dual protection from STIs and pregnancy. However, site did influence perceived challenges in negotiating condom use. This variance was most extreme for Brazilian women, who mentioned the risk of domestic violence resulting from requested condom use, similar to other situations triggering violence in that setting [64] . The stated desire for a woman-controlled method undetectable to the partner may also arise from this aspect of the Brazilian context. We acknowledge that domestic violence occurs and may influence reproductive health choices in South Africa and Kenya, as has been documented in other studies [65] [66] [67] . However, even in the IDIs for these two sites, intimate partner violence was rarely mentioned and the chief concern was about partners leaving a relationship due to either revealing HIV serostatus, wanting to use contraception, or insisting upon condom use. In Soweto, the risk of rape was mentioned in both FGDs and IDIs with regard to need for a method that protected a woman from both pregnancy and HIV/STIs that a woman can control. It is possible that Kenyan and South African women felt too inhibited to discuss intimate partner violence in the abbreviated and recorded FLI sessions; however, this may have been a topic of discussion and referral in situations where the interviewer was requested to stop the recorder. With regard to inconsistent condom use, which appeared to be a concern for women at all sites, emergency contraception (EC) was not mentioned in the FLIs. EC is a valuable agent for preventing unintended pregnancy in scenarios where either a method has not worked appropriately or was not used at the time of coitus. Knowledge of EC among HIV-positive women has been documented to be low in South Africa and is likely low at other sites, suggested by the lack of specific EC mentions and the reported previous unplanned pregnancies among our participants [3] . EC is a valuable modality to both reduce potential unplanned pregnancy and facilitate reproductive health discussions and tailored counseling among HIV care providers, particularly in settings like Kenya and Brazil, where pregnancy termination is highly restricted. Further efforts should be made to expand EC awareness, promotion, and access among both HIV care providers and HIVpositive women, particularly as other preventive medications, such as pre/post-exposure prophylaxis for HIV, for use around the time of coitus are introduced [68] .
The predominant listed reason for discontinuing contraception is desired fertility in every site except South Africa. This difference may be related to lower national ART coverage and more recent ART availability, with little resultant change in perceived shorter survival, in South Africa. In FL probes and both FGDs and IDIs, women in Soweto frequently mentioned concern for leaving orphans [16] . We did not specifically query whether having a previous child who succumbed to AIDS influenced fertility desire or contraceptive use; this experience may additionally shape contraceptive use and deserves future study.
Discontinuation for side-effects, particularly those associated with bleeding and weight changes, was also common to Kenya and South Africa sites and similar to that reported among populations in the United States and Zambia [26, 69] . However, HIV likely factored into intolerance of oligo/amenorrhea and weight loss due to fears of deteriorating health and imminent AIDS, particularly in Kenya and South Africa where ART availability is relatively recent. Similarly, concerns about interactions between hormonal contraceptives and ART were listed only in these two sites, possibly due to lack of local experience with ART at both patient and provider level. Another possible explanation for side-effects being a predominant reason for discontinuation in South Africa and Kenya is perceived access to care or contraception. In settings where access to care or methods is perceived to be limited, women may rely on peer consensus with regard to either method choice or potential significance of physical changes accompanying method initiation. Numerous statements indicated that contraceptive-induced amenorrhea was perceived to be unhealthy, potentially reflecting lack of counseling on the physiologic changes induced by hormonal contraception or acceptance of conventional wisdom over information from medical providers. Further, in busy care settings, providers may not be able to deliver complete counseling and the care structure does not encourage patients to make inquiries of their providers. Further study is needed to determine awareness of potential side effects at time of method initiation and its impact upon continuation in Kenya and South Africa.
By contrast, Brazilian participants overwhelmingly mentioned desired fertility, either alone or to satisfy the needs of a partner, as a reason for discontinuation. This desire for children potentially reflects confidence in avoiding vertical transmission in the post-ART context of HIV as a chronic condition. However, Brazilian women also had fewer children than participants at other sites, likely increasing desire for childbearing. Not having children was the strongest determinant for fertility desire, irrespective of site. This shift underscores the importance of improved, integrated reproductive health services with HIV care as ART coverage expands to ensure ideal timing of pregnancies to minimize vertical transmission.
For determining method choice, fears of infection with another strain of HIV or an STI were more important factors than concern for getting pregnant; however, condom use among those concerned about re-infection did not reflect this priority. We believe previously mentioned issues with partner influence on condom use mitigate this decision. Women in Rio de Janeiro, Brazil were more likely to rank preventing pregnancy as highly as preventing infection/re-infection and were more likely to be using a contraceptive method than women at the other sites. Contraceptive use has been associated with ART and ART optimism in Brazil; this optimism may extend to ARTnaïve women as treatment is perceived to be widely available and accessible [70] . Kenyan women were more likely to be married and to mention concern for sideeffects, interaction with ART, and impact on personal wellbeing. We hypothesize this difference reflected either changes associated with ART use at this site, as Kenyan participants were more likely to be on ART, or the need to maintain health to perform household duties and maintain a marital relationship.
Many women stated the ideal contraceptive method would protect them from pregnancy and STIs, with pregnancy prevention being more important to younger and multiparous participants. Preventing HIV re-infection was more important to those on ART, likely reflective of increased knowledge and concerns about drug resistance. South African and Kenyan women were more likely to mention avoidance of side-effects, particularly menstrual and weight changes. However, a sizeable proportion, particularly older participants, listed amenorrhea as a desirable feature at all sites. HIV status adds another dimension to perceptions about menses, particularly with regard to its symbolism of health, which deserve greater scrutiny to address misconceptions and optimize patient selection for methods associated with menstrual changes.
The FL method successfully obtained information in the words of the respondents, thus data collected were contextual in nature. The consistent list length throughout the exercise indicates little fatigue, strengthening the utility of this methodology. However, this method is limited by lack of consistent probing. For example, multiple participants in South Africa, in response to the statement about what to consider when selecting a method, listed the ''AbstinenceBe faithful-Condoms'' approach without elaborating on whether they personally subscribed to this belief [71] . An additional issue that may have affected the results from South Africa was the change in study personnel for the FL exercise as the skilled interviewer who conducted the FGD and IDIs was not available for this phase of the study. The new staff member was trained and each FLI was assessed with ongoing training to provide an iterative process, in efforts to ensure good quality in the interview process. Further, though the protocol envisioned activities at all sites being conducted simultaneously, in practice this did not occur. The South Africa site completed all activities before the other sites and their experiences informed activities at the other sites; the Kenya site was the last to complete activities and had a site visit from one of the U.S.-based investigators with a training session on qualitative technique and sharing of experiences and challenges from other sites.
Based on our findings from the FGD and IDI phases of the study, there are several themes from South Africa that may not have received adequate attention in the FLIs. There was little commentary on the role of the partner in the FLIs, compared to Kenya and Brazil. By contrast, in the South Africa FGDs and IDIs, many women indicated that men could not be trusted to use a condom, necessitating use of other methods, and that childbearing was expected to secure a marriage or lasting partnership [16] . Also notable was the lack of mention of injectables and reasons for their relative popularity in the FLIs, where condoms emerged as the preferred method. There was also less commentary on the relative importance of contraceptive effects on menstruation than was elicited in FGDs and IDIs, though this was also true of the other sites.
Though overall list length was similar between sites, list administration had to be culturally modulated. For example, interviews in Brazil were more conversational and similar to semi-structured IDIs, yielding more personalized data quickly. By comparison, though lists in Kenya and South Africa were similar in length to those in Brazil, there was some reservation (Kenya) or tendency to socially desirable response (South Africa) that made probing in a culturally appropriate manner for contextual information more challenging. However, at each site, multiple participants requested cessation of recording so they could discuss very painful issues with the interviewer, which was often their first opportunity to do so. This action reflects a multitude of internal, complex, and often contradictory desires and influences that profoundly affect contraceptive use and risk of unintended pregnancy. Thus, we strongly recommend that HIV care encompass counseling with trained providers able to elicit and address these various concerns in a non-judgmental fashion.
This study has several other limitations. First, participants included only women accessing health care, who might be more knowledgeable about contraception. We further limited the numbers representing various age and parity groups to ensure equal representation by these potentially biasing factors but, in so doing, some themes may be under-represented. Sub-themes also may not be categorized in the appropriate priority order as categorization was done based on list order by investigators, rather than pile sorting by participants. The demographic information collected on each participant was limited and did not provide perspective on educational, employment, or economic status, which are factors also potentially impacting contraceptive choice [8, 72] . Last, lists were interviewer-administered, possibly increasing likelihood of socially desirable response; we made efforts to reduce this occurrence with trained female staff and phrasing statements in the third person.
Conclusions
In summary, many factors influence contraceptive choice and continuation among HIV-positive women, with several considerations unique to HIV. Our findings indicate that, while age, ART and partnership status, culture, and number of living children broadly impact fertility and contraception decisions, ART coverage appears to have the greatest impact and necessitates periodic assessments with ART expansion. Further, desired fertility was the most important reason for discontinuation of contraceptive use and should be sensitively addressed by HIV care providers to optimize timing of pregnancy with regard to ART use. Some specific dynamics warrant further context-specific investigation, such as the impact of HIV and ART status upon use and continuation of methods known to alter the menstrual cycle or weight.
On this note, the variation in tolerance of effects associated with hormonal contraception by site underscores changes needed at individual, community, and structural levels. Individual recommendations are that HIV-positive women need education and encouragement in procuring better access to both ART and contraception for themselves. On a community level, context-specific contraceptive counseling techniques need to be developed, with emphasis on tailoring method to the needs of the individual, and accuracy of information to dispel popular misconceptions about use of highly effective methods for HIVpositive women, particularly with regard to concomitant ART use. Our findings also support continued availability of method choice and consideration of listed desired characteristics in method selection. Recommendations for structural changes include political support and funding for both ART and family planning programs and operations research to determine the best model for dual service provision. Generally, contraceptive use was higher in the Brazilian context of greater ART availability and duration and a strong national family planning program, which may serve as one model for other settings. Last, the need for a woman-controlled method with dual protection from HIV/ STI acquisition and pregnancy deserves emphasis and recent promising microbicide development should be closely followed for opportunities to integrate emerging products with current contraceptive methods. To conclude, concerns voiced by many participants are summarized in this statement:
Girl, we don't think about birth control, that's old school, for those boring folks who work with family planning, a pain in the neck, if you ask me. We, women living with HIV, think about prevention as a whole pack. It's not only about preventing unintended pregnancy, you gotta protect your partner from getting HIV, and gotta protect yourself from getting infections or reinfection. (Brazil #16, 37 years old, Gravida 2, Para 1, taking ART)
